Two phenyl-substituted carboranes, 3-phenyl-1,2-dicarbacloso-dodecaborane(12), C 8 H 16 B 10 , (I), and 1-phenyl-1,7-dicarba-closo-dodecaborane(12), C 8 H 16 B 10 , (II), were found to be isostructural. Comparison of the bond angles at the ipso-C atoms of the phenyl substituent for (I) and (II) [117.71 (3) and 118.45 (10) , respectively] indicates that electron donation of the carborane cage for B-and C-substituted carboranes is different.
Comment
Carboranes are of great interest for the study of chemical bonding. In particular, they are interesting compounds for high-resolution X-ray analysis of electron-density distribution (Antipin et al., 1997; Lyssenko et al., 1998) . The most attractive subjects for such investigation are isostructural compounds, because in such a case most differences in the electrondensity distribution may be attributed to intramolecular electronic effects. We found an interesting example of isostructural compounds in two monosubstituted carboranes, namely the title compounds, (I) and (II).
The molecular structures of (I) and (II) are shown in Figs. 1 and 2, respectively, and selected geometric parameters are given in Tables 1 and 2 . The X-ray investigation of (I) and (II) reveals that the two compounds are indeed isostructural and crystallize in the monoclinic space group P2 1 /c (Z = 4) with quite similar crystal packing. The crystal structures of (I) (Fig. 3 ) and (II) (Fig. 4) consist of layers of carborane molecules parallel to the bc plane. In both crystals, the arrangement of molecules in the layers is such that the phenyl group of each molecule is surrounded by four carborane cages of neighbouring molecules and vice versa, without formation organic compounds of intermolecular contacts within or between the layers. It is noteworthy that previously published structures of monophenyl-substituted carboranes, namely 1-Ph-1,2-C 2 B 10 H 11 ( form; Brain et al., 1996) , 1-Ph-1,2-C 2 B 10 H 11 ( form; Thomas et al., 1996) and 9-Ph-1,7-C 2 B 10 H 11 (Kabachii et al., 1985) are characterized by different crystal packing.
Consideration of the molecular geometry reveals that the carborane cages have near icosahedral architecture, with CÐ B distances in the range 1.6895 (5)±1.7345 (5) A Ê , BÐB distances in the range 1.7683 (7)±1.7896 (6) A Ê and a CÐC bond length of 1.6225 (5) A Ê in (I), and CÐB distances in the range 1.6893 (18)±1.7297 (15) A Ê and BÐB distances in the range 1.7622 (18)±1.787 (2) A Ê for (II).
The presence of the phenyl substituent in (I) and (II) has a marked in¯uence on the geometry of the carborane cages. This is manifested in a lengthening of the B3ÐB4, B3ÐB8 and B3ÐB7 distances by approximately 0.01 A Ê with respect to the B5ÐB6, B6ÐB10 and B10ÐB11 bonds in (I), and of the C1Ð B2 and C1ÐB3 distances by 0.02 A Ê with respect to the C7ÐB2 and C7ÐB3 bonds in (II). Thus, the displacement of atom C1 in (II) by 0.8305 (11) A Ê from the B2/B3/B4/B5/B6 pentagonal plane results in a decrease of the deviation of atom C7 to 0.7855 (13) A Ê from the corresponding B2/B3/B8/B11/B12 plane.
In turn, the carborane cage affects the phenyl-ring geometry. Comparison of the bond angles at the ipso-C atoms of the phenyl substituent in (I) and (II) [117.71 (3) and 118.45 (10) , respectively] indicates that electron donation of the carborane cage for B-and C-substituted carboranes is different (Domenicano & Hargittai, 1992) . The increase in the ipso-angle in (II) means that the electron donation of the carborane cage in (I) is more pronounced than in (II). For comparison, the corresponding angles in 9-Ph-1,7-C 2 B 10 H 11 and in the and forms of 1-Ph-1,2-C 2 B 10 H 11 are 117.1 (5), 119.14 (14) and 120.0 (3)
, respectively. The orientation of the phenyl rings in phenyl-substituted carboranes may be described in terms of the minimal torsion angle between the plane of the phenyl and the edge of the carborane cage; the minimal torsion angles are B7ÐB3Ð C13ÐC14 of 18.16 (5) in (I) and B3ÐC1ÐC13ÐC18 of 13.28 (14) in (II).
Experimental 1-Ph-1,7-C 2 B 10 H 12 was prepared by thermal isomerization of 1-Ph-1,2-C 2 B 10 H 12 (Garrett et al., 1964) . 3-Ph-1,2-C 2 B 10 H 12 was synthesized from phenylboron dichloride and the C 2 B 9 H 11 2À anion (Hawthorne & Wegner, 1968) . Single crystals of both compounds suitable for X-ray analysis were grown from a chloroform solution at room temperature by slow evaporation.
Compound (I)
Crystal data 
Data collection
Bruker CCD area-detector diffractometer 9 and 3 scans Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.981, T max = 0.987 49 186 measured re¯ections 14 343 independent re¯ections 9409 re¯ections with I > 2'(I) R int = 0.029 max = 52.8
Figure 3
A view of the unit cell of (I) along the b direction.
Figure 4
A view of the unit cell of (II) along the b direction. 
Compound (II)
Crystal data For compound (I), data collection: SMART (Bruker, 1998) ; cell re®nement: SMART and SAINT (Bruker, 1998) ; data reduction: SMART and SAINT. For compound (II), data collection: P3 (Siemens, 1989) ; cell re®nement: P3; data reduction: XDISK (Siemens, 1991) . For both compounds, program(s) used to solve structure: SHELXTL (Bruker, 1998); program(s) used to re®ne structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. Data collection: SMART (Bruker, 1998) for (I); P3 (Siemens, 1989) for (II). Cell refinement: SMART and SAINT (Bruker, 1998) for (I); P3 for (II). Data reduction: SMART and SAINT for (I); XDISK (Siemens, 1991) for (II). For both compounds, program(s) used to solve structure: SHELXTL (Bruker, 1998 ); program(s) used to refine structure:
SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
(I) 3-phenyl-1,2-dicarba-closo-dodecaborane(12)
Crystal data 108.28 (3) C15-C16-H16 120.6 (6) B6-B10-B11 60.12 (2) C16-C17-H17 120.7 (6) B6-B10-B5 60.07 ( 
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